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Project No.: 0171815 PO Box 192291

San Juan, PR 00919-2991
787-622-0808
787-622-1262 (fax)

Mr. Steven C. Riva
Chief, Permitting Section
Air Programs Branch
USEP A, Region 2
290 Broadway
New York, NY 10007-1866

www.erm.com

ERM
Re: Response to comments from US EPA Region 2

PSD Non-applicability Support Document
Proposed Use of Alternative Fuels at EU-501
ESSROC Sanjuan Puerto. Rico

Dear Mr. Riva:

This is in response to your letter dated December 11, 2012, regarding your prevention of
significant deterioration (PSD) determination for the use of biomass as an alternative fuel
at Essroc's cement kiln. The EPA determined the need of additional information in order
to continue the evaluation of Essroc's Prevention of Significant Deterioration (PSD) non-
applicability request. The information herein will provide the EPA with the additional
information needed to conclude that the use of biomass as an alternative fuel at the Essroc
facility will not trigger PSD program.

On behalf of Essroc, the following document was submitted by ERM to the EPA: PSD Non
Applicability Application: Use of Alternative Fuels in Cement Manufacturing, October 2012.
This document discussed the addition of alternative fuels to be co-processed or to
substitute the use of coal in Essroc's kiln for the production of clinker. As stated in the
document the practice of using alternative fuels in cement kilns is well documented and
promoted by the US EPA and the European Union.

The Essroc facility operates a dry-pre-heaterj'pre-calciner rotary kiln with a production
capacity of 682,500 tons per year clinker using coal and used oil as a fuel'. The non PSD
emission analysis established a baseline for the actual emissions (BAE) using the 572,048
tons/year of average production of the clinker for the 2-year period of 2005-2006 and

1The clinker production will be maintained at 682,550ton/year using coal and used oil as a fuel as stated in the current
permit.
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estimated the projected actual emissions (PAE) at the maximum production capacity.
Please note that we are updating our representative 2-year period to reflect 2004-2005 with
an average clinker production rate of 579,763 tons per year. According to the EPA
evaluation, the emission increase will trigger the applicability of the PSD program if the
PAE is established at maximum production capacity. After reviewing the information
provided to the EPA regarding the PAE, Essroc will establish the PAE at the same
production capacity of clinker as the BAE at 579,763 tons/year. The production of clinker
using biomass as an alternative fuel will be limited to 579,763 tons/year.

The estimates of BAE were based on the emission factors used by Essroc to determine the
emissions limits for the kiln, and are the basis of the calculations included in the
construction and Title V operating permit. The emission limits and the BAE are included
in Table 1.

Table 1 ESSROC's current baseline emissions permitted average - Years: 2004 &
2005

Normalized Clinker Baseline Actual
Pollutant Emission limit Production Emissions

(Ib/ton clinker) [tons/year] (tort/year)

Nitrogen Oxides (NOx) 4.2 579,763 1,217.51

Sulfur Dioxide (502) NA ** 323.92

Carbon Monoxide (CO) 3.7 579,763 1,072.56

Total Particulate Matter 0.34 579,763 104
(PM)

Particulate Matter Less Than 0.34 579,763 104
10 Microns (PM1O)

Lead (Pb) 7.58*10-5 579,763 0.02

Volatile Organic 0.12 579,763 34.79
Compounds (VOC)

**75% absorption of sulfur into clinker (AP-42, Supplement 5, page 11.6-6)
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With regard to the PAE, the emission factors used were developed by a similar source and
were used by other cement operating facilities for their PSD application- for the State of
Florida Department of Environmental Protection. The emission factors were developed by
the Cemex Miami Cement Plant based on results of a complete and reported study while
burning woody biomass. This study performed in 2010 resulted in a net decrease in SOx
and NOx and increases in CO and VOC. The emission factors developed by the CEMEX
stack tests and CEM data are included in Table 2. The percentage changes in emission
rates are applied to the ESSROC baseline emission factors to estimate PAE.

Table 2 Cellulosic biomass emission factorsbased on testing conducted at Cemex,
Miami Cement Plant

Pollutant(lb/ton Clinker)

502* NOx* CO* VOC* PM

Cemex Baseline Emission Factor (EF) 0.041 2.704 542.139 0.06 -
Cemex Alternative Fuel Emission Factor
(EF) 0.031 2.059 562.359 0.071 -
Observed Change in Emissions (%) -24.39% -23.85% 3.73% 18.33% -

* Based on test data generated by Cemex Miami Plant from September to November 2010.

2 AC Permit Application Installation of Equipment Necessary for the Preparation and Injection of Alternative
Fuel Materials, Cemex Construction Materials Florida, LLC; Facility ID: 250014, December 2011

AC Permit Application: Modification of Calciner Duct work and Installation of Equipment Necessary for
Preparation and Injection of Alternative Fuel, Swannee American Cement; Facility Id: 1210465
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The emissions factors predicted for Essroc by using biomass are included in Table 3.

Table 3 Cellulosic biomass emission factors prediction for Essroc (woody
biomass and AP42)

Emission Factor
(lb/CHnker)

502* NOx CO VOC PM**

Essroc San Juan Baseline EF 4.20 3.70 0.12 0.34

Essroc San Juan Predicted Alt. Fuel
EF 3.20 3.84 0.14 0.34

*Biomass usually has lower sulfur content than coal so co-firing results in a reduction of
SOx emissions because of a displacement of sulfur in the fuel blend>, The emission factor
developed by Cemex Miami Plant for biomass demonstrated that the S02 emissions were
below the emission factor using coal. As a conservative approach for biomass, the 502
emissions will be maintained at the same level as estimated using coal .

•.* Biomass releases approximately the same amount of particulate matter as coal.
Therefore, as a conservative approach, we are using the same emission factor as coal to
determine the emissions of PM.

The percent in change of emissions when firing biomass was used to determine the
emission factors for PAE with a capacity production of 579,763 tons/year of clinker. The
following table demonstrates that the emissions by using biomass will not trigger PSD
applicability:

3 National Renewable Energy Laboratory, A Summary of NOx Emissions Reduction from Biomass
Co-firing ( http://www.treepower.org/ cofiring/ main.html)
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Table 4 Summary of comparison of existing and projected future emissions

Maximum Projected Emission Factor
Estimated Difference in

10()'~';' Fuel Production Rate Emissions Emissions
PSD Threshold PSI)

Substitution (TrY Clinker) (lh/ton Clinker) (tons) Applicability
(tons) (tons)

Biomass 323.92
502* I 579,763 ** I 0.00 I 40.00 INO

Coal 323.92

Biomass 3.18 921.8
NOx I 579,763 I -295.68 I 40.00 INO

Coal 4.2 1217.5

Biomass 3.84 1112.56
CO I 579,763 I 40.00 I 100.00 INO

Coal 3.70 1072.56

Biomass 0.142 41.16
VOC I 579,763 I 6.38 I 40.00 INO

Coal 0.120 34.79

Biomass 0.34 98.56
PM I 579,763 I 0.00 I 25.00 INO

Coal 0.34 98.56

* As a conservative approach, the 502 emissions will be maintained at the same level as the level estimated using coal.
,:j

**75% absorption of sulfur into clinker (AP-42, Supplement 5, page 11.6-6)
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Essroc will be conducting emissions tests to determine the emission factors for the use of
the different types of biomass requested. The emissions tests will provide the necessary
information to complement our determination that the estimated emissions from the use
of biomass will not trigger the applicability of the PSD program.

If you have any questions, concerning the revised document, which supports the non-
applicability of the PSD program or any other related issue, please call us at 787-622-0808.

Cordially,

f} Q.c .....;/1) ,.. i·/;!f~-·-·. /'-+ J'./~-., ...k, J'!, , .l / ./ ~,.~-\..j-\ A../
} •.••••...~ •.;";t;"W' .. ' ,-' ..• . .•• 1,,~.

AngelO. Berrios Silvestre, P.E.
Engineer Consultant

Enclosure
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OPERATING PARAMETERS
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ESSROC OPERATING PARAMETERS YEARS
2002 to 2011

Year 2002
Coal 80,688 ton/year

Clinker Production 520,147 ton/year

Year 2003
Coal 77,588 ton/year

Used Oil 1,194,541 gal/year
Clinker Production 574,065 ton/year

Year 2004
Coal 79,304 ton/year

Used Oil 736,255 gal/year
Clinker Production 578,092 ton/year

Year 2005
Coal 80,381 ton/year

Used Oil 1,599,327 gal/year
Clinker Production 581,434 ton/year

Year 2006
Coal 81,963 ton/year

Used Oil 10,933 gal/year
Clinker Production 562,663 ton/year

Year 2007
Coal 59,956 ton/year

Used Oil 3,734 gal/year
Clinker Production 409,325 ton/year

Year 2008
Coal 56,967 ton/year

Used Oil 33 gal/year
Clinker Production 362,846 ton/year

Year 2009
Coal 46,218 ton/year

Used Oil 39 gal/year
Clinker Production 311,546 ton/year
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Year 2010
Coal 40,208 ton/year

Used Oil 39 gal/year
Clinker Production 255,288 ton/year

Year 2011
Coal 40,208 ton/year

Used Oil 39 gal/year
Clinker Production 255,288 ton/year
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ESSROC's Actual Emissions Years: 2002 to 2011

2006 562,6631 100.85 I 100.85 I 340.35 I 1.181.59 I 33.76 I 1.040.93 I 0.02

2007 409,325 73.37 I 73.37 I 248.89 I 859.58 I 24.56 I 757.25 I 0.02

2008 362,846 65.04 65.04 236.48 761.98 21.77 671.27 0.01

2009 311,546 55.84 55.84 191.80 654.25 18.69 576.36 0.01

2010 255,288 45.76 45.76 166.86 536.10 15.32 472.28 0.01

2011 255,288 45.76 45.76 166.86 536.10 15.32 472.28 0.01

1 Average 2005 & 2006: 1 5797631 1041 1041 323.921 1217.50 \ 34.791 1072.56\ 0.021
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Attachment II

EMISSION FACTOR INFORMATION FROM OTHER CEMENT
PLANTS
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EQUIPMENT FOR PREPARATION
AND INJECTION OF ALTERNATIVE
FUEL MATERIALS

CEMEX Construction Materials Florida, LLC
Miami, Miami-Dade County, Florida

Hardcopy Submitted: December 21, 2011

263-11-13
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• ESTIMATED EMISSIONS

Estimated emissions are addressed in the following sections for each category of fuel material. Baseline

emissions are calculated in detail for the baseline fuel, which is coal, using the hierarchy of data per 62.

210.370, FAe. The coal emission factors for NO", S02 and THe (as VOC)are based on facility (EMs data.

Emisslon factors for PM and COare based on yearly stack tests. The summary indicates that estimated

emissions for any or ali fuels should not exceed tile values of PSOapplicability thresholds, assuming the

maximum suggested fuei substitutions are followed.

Notwithstanding the calculation of estimated emissions, the following discussion is provided on current

methods to control pollutant emissions applied at the CEMEXMiami Cement Plant.

Each fuel type and the PSDanalvsis of each fuei are provided below. As noted above, the PSD-speclffc

analysis does not Include mercury or lead. The analysis addresses NO",SOu CO, VOC,PM/PMIO and

greenhouse gases.•

•
64
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• PSD ANALYSIS - COMPARISON TO SIMILAR PROJECTS

•

Comprehensive data of European cement kilns show that firing of alternative fuels does not increase

emissions of air pollutants. When reviewing the PSD analysis for other projects, a similar general trend

of reduced emissions is seen. The following emissions summary data shows these general trends from

cement plants in Europe burning alternative fuels In categories of 0, 0 to 10, 10 to 40, and above 40

percent heat replacement. 13

See the following figures:
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FIGURE 14. PARnCULATE MATTER EMISSION VALUES fROM 180 SPOT DUST MEASUREMENTS IN THE ClEAN GAS
OF ROTARY KILNS tHTHE EU-27 AND EU-23+ COUNTRIES. 13

• 13 Cement, Lime and M.~ne'lum Oxide Manufactufine FaCilities, May 2010, http://elppcb.Jrc.ec.eufopa.eu
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FIGURE 15. NOx EMISSIONS (EXPRfSSfD AS NOZ) FROM CEMENT KILNS IN THE EU-27 AND EU-23+ COUNTRIES
IN 2004 CATEGORIZED BY SUBSllTunON RATE 13
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TOC emissions 2004 • Continuous
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FIGURE 17. TOTAL ORGANIC COMPOUNDS (TOq GAS EMISSION VAlUES FROM CONTINUOUS MEASUREMENTS IN
THE CLEANGAS Of CEMENT KILNS IN THE EU·27 AND EU-23+ COUNTRIES. 73
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FIGURE 18. CADMIUM AND THAWUM EMISSION VALUES FROM 262 SPOT (CD, Tl) MEASUREMENTS IN THE EU·
27 AND EU·Z3+ COUNTRIES •• 73
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SUBSTITUTION RATE. 73
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• BASELINE CALCULATIONS - TRADITIONAL FUELS

Emissions from traditional fuels were used as a baseline. This baseline comparison used pl<!nt data

spanning the years of 2005 to 2010 and were applied for comparison to altemativ~ fuel categories.

Traditional fuels for fueling the kiln, as allowed in the Title V permit, are bituminous coal, natural gas,

residual fuel oil, petroleum coke, propane, No. 2 fuel oil, f1yash, on-specification and off-specification

used oil, paper currency and whole tires. As such, it few of these traditional fuels have fueled the knn for

normal operations since operation began, simplifying the baseline data calculations. The following table

shows baseline emissions from coal under normal operations.

TABLE 8. SUMMARY OF BASEUN£ EMtSSIONS FOR COAL.

•
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• TA8lE 9. SUMMARY OF PRODUCnON ANO FUEL USE 8Y YfAR

•

•
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• AGRICULTURAL BIOGENIC MATERIALS

Agricultural biosenlc materials include organic materials from agricultural operations such as peanut

hulls, rice hulls, com husks, citrus peels, cotton gin bVproducts, animal bedding, etc. These materials

illre typicallV of little value to farmers but have significant heat value and raw materials (e.g., silica. iron).

The materials can provide significant heat content and other parameters acceptable for kilo firing.

pSO Analvsjs

While burning agricultural organic fibrous. bvproduds i!lre currentlv permitted' at the CEMEX Miami

Cement Plant (0250014-044-AV), a PSOanalvsls was still carried out to provide reassurance that the PSD

threshold would not be reached. The PSOanalysis for agricultural bvproduct5 Is based on the results of a

complete and reported study done at the Miami Cement Plant while burning WOOdy biomass. This study.

which was performed In 2010. saw a net decrease In NO. and S02 and increases of CO and VOC. This

study was a short term trial and had periods of startup/shutdown of the injectfon equipment that

limited the amount of emissions data and the amount of time for the kiln operators to learn to use the

• equipment. The PM emission ~ctor that was used was 0.025 Ib/mmbtu". The emissio1'l results from

this study show that emissions were comparable to that of traditional fuels and none of the pollutants

exceeded PSD tllreshold.

• 74 USDA Forest SM.lc~. U.S.EPA (Re&lons 1 Ind 8), Monconl Department of Natural Resources, Wlsh/llIlon Department of
£cOIOl\V, North East Slltes for Coordinated Alr Use M."",ement. "Informltlon on Air ponulion Contlol TechnoiolY fOf Woody
Sloman Boilers" Mlrch 2009.

80
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•

•

•

TABLE 17. CALCUlATION OF PROJECTm AGlIICULTURAL BIOGENIC MAT£RlAtS EMISSION FACTOR
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TABLE 18. ESTIMATED EMISSIONS FROM AGRICULTURAL BIOGENIC MATEIlIAtS

Acrlcultural Biogenic:Materials
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Substitution Input EmI•• lons (mInions_., "'mnoI>'" (1Of") ~""
0 Test Materlll' 2,356,094 9.6SE-03 11.37 -3.61
oil Coal Eouivilent" 1.27£-02 14.98
cS Ttst Material' 2,356,094

9.BOEoOl 1154.14
-361.56z Coal Eoulvalent" 1.29EtOO 1515.70

8 Test Mat'rill' 2.356.094 6.63£-01 781.25 28.09
COil EQuivalent" 6.39[-01 753.16

~ Te.t Mlterial' 2.356.094 5.40£-02 63.56 9.94> Coli EQulvllonlb ~.SSE-02 53.62

" Tilt Materill' 2.356.094 2.SOE-02 29.45 9.33e,
Coil ~QuIVilltnt" 1.71£-02 2D.12

8 Test Moterial' 2.356,094 2.S4E<02 298685.57 441n.9~
Cool Equivalent' 2.16Et02 254507.63

5 Test Mat.rlo" 2,356,094 7.10£.02 83.64 55.37
Cool Equivalent' 2.40£-02 28.27

ca Tost Moterial' 2,356.094 0.0042 4.95 0.82~ Coal EQuivalent' 3.50E·03 4.12

I. aued on Tesllns Conductod.t lhe CEMEX.Mloml Cemont PI,nt {Woody 81""'"$01
b. EF:Blsed on CEMdat~ stICk tell dila. and mabtrlol USIP (see Table 41
Co Emls,lon FactorIEF) butd ondato pthered IromTabl •• C-land C-2 'rom«lCFR98

C02 EFaver"" of ACrlcuilu tal ByProduas and Peat values
CH41nd H20 EFtaken from 50lld 8iomass Fuels valu ••

d. "Information onAI. PoIlutJon Conlro' TethnolOlY forWood~y8Iom ••• 8101,,,." March 2009.
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• ESTIMATED EMISSIONS

Estimated emissior15are addressed In the following sections for each category of fuel material. Baseline

emissions are calculated In detail for the ba§ellne fuel, which Is coa~ using the hierarchy of data per 62.

210.370, F.A.C.The coal emission factors for NO., SOu and THe (as VOC)are based on facilityCEMsdata.

Emission factors for COand PM are based on yearly stack tests. Mercury and lead emissions are based

on material analysis. Note that the facility commenced full operation of the dry process kilnin March of

2003. Therefore. the emissions data for the 2003 baseline is based on a partial year. The summary

indicates that estimated emissions for any or all fuels should not exceed the values of PSDapplicability

thresholds.

Notwithstanding the calculation of estimated emissions, the followingdiscussion is provided on current

methods to control pollutant emissions applied at the Branford Cement Plant.

•
In particular, merculY and lead emissions are briefly discussed in the PSDanalysis in accordance with the

more stringent permitted limit for merculY (97 Ib/yr) and data corning from stack tested emissions of

lead.

Each fuel type and the PSDanalysis of each fuel are provided below. As noted above, the PS().specific

analysis does not include mercUfYor lead. The analysis addresses NO",SOl. CO.VOCand PM/PMIO.

•
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• PSD ANALYSIS - COMPARISON TO SIMILAR PROJECTS

Comprehensive data of European cement kilns show that firing of alternative fuels does not increase

emissions of air pollutants.' Therefore, for PSD analysis in review of other projects ;s the general trend

of similar or reduced emissions from comparable projects. The following example of emissions summary

data shows these general trends.

See the foHowing figures:

!40 t-120

100

~E 80
ill:
CJ)e ,~O• 40 ..

20

0
~-!•.

Total dust emissions 2004 - Spot
!~.!...~.!!'-~~~!!L _

<t.

'0 % (Non.)
• 0 - 10%
10- 40 %

'Above 40

MeI.a5u't'm.: flO
A.,.••.•o.: H.'
Mirt; 0.20
M_II: nS.1
tllO.v: "·0

....

.:~.

',':: '.'::' ..... "".
. :.)~~::!:.::.•... ..: -.~.-

J.., ..•.. 'Z-

. ' ..•....

.......-v
\.~.

FIGURE 7. DuST EMISSION VALUES fROM 180 SPOT OUST MEASUREMENTS IN THE CLEAN GAS OF ROTARY KILNS IN
THE EU-27 AND EU-23+ COUNTRIES.
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•
1500 -•.

.' ~..

_ ••••""', 166
A_: os.4.t
Mln: 1015
&bx: 2.(140

: SIiJev: 338.2

NOx emissions 2004 • Continuous
2500

2000
...
Ez-C'I
E

~ ............", .- ..•. -._..__.....•- --"'!.,-.""" ..,...,.-T--o;-.--.----' .• 0% (None)
.• • ..~ ;t.
••• + : .•.• ,.~.:., .; • • 0-100'0

iOOO '. 7"w~ ••~,•..--'-'--';'-'. ~. '10 _ 40 0'0'
Er. '\;.... ..-i;. • •• .•

0r-- ;.'-.:~ ~; .. ' .' AOOv040%
50 -~ i.. iIf" t • \:• ~'. ....
o

FIGURE 8. NOx EMISSIONS (EKPRESSED AS NOZ) FROM CEMENT KILNS IN THE EU-27 AND EU-Z3+ COUNTRIES IN
2004 CATEGORIZED BV SUBSTITUTION RATE

•
1000
900
800
700.., 600Ez 500g,

E 400
300
200
'100
0

S02 emissions 2004· Continuous
(Reduced scale)

FIGURE 9. VALUES OF SOZ MEASUREMENTS IN THE CLEAN GAS FROM CEMENT PlANTS IN THE EU·27 AND fU-
23+ COUNTRIES•
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•

TOC emissions 2004 • Continuous

..,
E 80-----·-----··-.---- ..-'--------.---..---'--------'----· 0 (!il (None)
~E 60 +------~-.-.•.'------.'----"--~----"----'."-.--.0 - iO %

•••. • ~ 10·40 %
~""i:"t; .

••

140

'120-I-------=-----------~

'100

40
; e .

M•• surel1<U 12(,
Aver.~' 22.t
Mfn: 1.fi
M3~: 122.6
$10.·.: it.s

'\.

FIGURE 10. TOC EMISSION VAlUES FROM CONTINUOUS MEASUREMENTS IN THE CLEAN GAS OF CEMENT KILNS IN
THE EU·27 AND EU-23+ COUNTRIES

Cd +TI emissions 2004 • Spot
(Reduced scal.)

O. 10 M•••• "' ••"" 26?
Av•.r~: ••020.09 +-----------------,.,....~.,-- Min: 0

Max, '.M
Ito.-" o.oe

0.07 +--~~~~.,-~---~~.,-~~~~~~~.,-~.~~
Me 0.06 +- c.."..".",...""'"~;.........,..,....,,__..,........,.;;o.~.,...,,,.,,..-:~

• 0·10 %2: 0.06.E .,.~~j ..-+_. __ .•..,,_'~:_':. J.;.,...._._. . 10·40 %
0.04,& ' 'Above 40 %
0.03 .•.......,.---- ..,....,.,,-..--:;-'---""""-- ..,..,,,...,.... .'...."...._ ..-'-.., ..: ; . .:..
0.02 +------,&,-,...."~--->:-~.".,,~,,,-'.-o:;:.,.~. ,...,..,,;:..,.;--

0.Q1 '* ~.: .!.•:~!t,~~·~~~i::0.00

• 0% (None)

FIGURE 11. CADMIUM AND THAlUUM EMISSION VALUES FROM 262 SPOT rn (CD, TLI MEASUREMENTS IN THE EU-
27 AND EU-23+ COUNTRIES
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.. ::.:.,. ~.•.•, .

• PCDD/PCDF emissions 2004 • Spot

•

•

0.30

0.25

a 0.20w
l-

E 015
~
Cl
e 0.10 ..

0.05 :.,.

00'0·••••.-

Measurem.: 2043
AV,f'IJQf: 0.01'
M"', O.O~OOI2
Max: 0.2?
510 • v: 0.31
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BASELINE CALCULATIONS- TRADITIONAl FUElS

Representative data of emissions from traditional fuels used during the years from 2003 to 2010 are

applied for comparison to alternative fuel categories. Traditional fuels for fueling the kiln, as allowed in

the TItle V permit, are coal, natural gas and pet coke. Traditional fuels have fueled the kiln for normal

operations since operation began, simplifying the baseline data calculations. The following table shows

baseline emissions from coal under nocmal operations. Note that the new kiln system was operational

from mid·2003 onwilrd.

TABlE 5. SUMMARY OF BASEUNE EMISSIONS FOR COAL.

a•••Data
~ ~

----~nO"'I v_.._c...;~~
•_r. 051.2tlDftlv, "'"~ . A--: 11.1'I'-J..( ."'."',. ......•..

21>10; •• &1tort/VI o.ln Itli/M\tItI.l """ ll.OlrMI/'rt •.•••-Ol,._
""'"'

JSS.!4tt>tt/.,. O.!8'zIb/MMitv .- lUllolV'.,.. l.C4E..ozHI/MMIW_:
f7'.101OO/ •• o."'I.",'-'M." lOll: 17.50"""" 1.7fJHlZ~1U

J()07: •• eotOft/", G.742Ib/MMIlu lDl1: 110 •••••••• Ult-DtIb/MMt.....: ..•.•.....,." o"q~1t ,..., lS.OOtal'llrr UK·OlIb/MMlw
2OQO: Il5.lOtrHt/'il a.nlllt/MM1t.

! """: IUGton{Vt 1..•11:-02",,,,,,,,,,,
>aM: .1I.40IOft/~ 0,," tb/MMIt.

_:
21.5."""" 2..on-OZtb/,..tu

""'"
,.....0_ 0.5111.,.... •••

""'"
U.w.Iw ,lIHllb_.

;~T:;Y."AWf-: ~ 0.7" IblMMIt. rMMTwoY."Avc, •• e: "M_ 2.71(,0,,"_r
"'.DIotMt••.....:~ • 01(·031>'''-''

>010; u,,"'"'"" 14H'(o~u_:
~",""'yr 9,lor.OJ~-, 7.10"'"'"" 7.6514"/""'"

lOCI7: 7.I0totl/yr ',M-(8.."".....u
""" 1'.20I0Il/" ,..........-
""': lJ.lOlOft/YI lJa..Q2tb/MlMItw-, UOtoNvr l.«-OlIb/MMlku

""'"
..,._1_ ,....."''''-

;MIow.twoVltll AY_: ,,...- lAlE--02ItIMMe1u

Stack T•• t Dot •

•• J.

p.,.CUIaOtMlftb .•..•..-
"'Wilt ••. : 11.17"""" UIE·021b MMtt" Avt_, lOa"""'" ·0.• ..-

:I0IO: 15.l1ton/vr 1.2Ol-021b1MM1tu 2010; _U.....",. O.• ~u

""'"
JU6tOft/vt U ••·02••••••••••• >em, "l.f2tDrt/.,. LIS-....u

""'" "'34"""", '.64t·02Ib..-.
_:

117." rMt/vr 0,,6'_
1OOr. 13:>0100/" L""·02IO/_ ,..., 701.14.....",. IUlllr •••••••••
2006: M.l'tottIvr LUl-021"'""", 1006: Il10.,,.....,,,. e,51"_~ 7.56"'0"" o.f,1t·Ol~u 1OOS: NU,.....",. ~JS~

""'"
t,llfOll/Vf 4.3n.03 ••.••• w lOGO: SO~•• -.... o.41iWMMlbl;

""~ LN. ••• ' •• ' .•••.003" •••• lQ)3: >>>.It- ••, 0.""""""•.•• TwoVe.,,.-: 1M'•.,.,...- 2..m:M11I ••••• Mh:TWo\"t.A~-~"~ 1"'10 mil L.'''_
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TABLE 6. SUMMARY OF PROOUCTION AND FUEl USE BYYEAR

Vur 20W I v•••. l!m I
Coal' 52.939I9n/v< I Coal· -S,lfl1mt/v1 IN.bI"IGlsf 5.39•• Ilion d/" '4iltlJrafGH' 6.77""'Ond/vr
Colle' 01...,1'" Coke' Otr>l/yr

SoPdVlatt' 441'on/yr , SoIidWute' Oton/yr
T••••••••••••• u. 1.3I6010_lvr [ Tol"lito, in_I 1.__ .1.,

PrehNqtFftdi ti83,4O!'.n/yI'

1
Pre:hnt., fe-ed 597.20lon/yI'

Cllnka, ProdUC'lton Ofl 1Ol."""" OlnkerProWdlon 3IS.m.onM

v." 2001 Ye., 2llO1
Cool' 7f.Z14 •• nJrr Cool' BS.I1S • ...,y<"_s..' 6.02 mllII.n dJrr N6wralGu' ~nooillondlvr
Cote' 01""" Cok,' UI.on/y,

!oNdW•• ", OIOn/yr SoIIdW•••• O~
TOI. •••••• tlnl'llll'. 111171186-..1" T""'He.lnN.' 1.l4' xr;MMlliu/.r
Pr'''''lter heel I.CIIS,fIJ6tor1/yr 'rehttCef'fHd~ 1.310.3SS'00/y<

ClJnketProdvcUon 67S.210.onM Clinker Pr.ductlon 845,3!lO'-'-

•.... 2006 y•• , lOO5
Cool' 86,933'on/yr C••• • 91.'OIOII/v<

IfoIuBIGu' 22.00mllllond/rr Nltu~GH' 24.(Qmllnond/"
Coke' 28to",yr Coltl O.on/yr

SolIdW.slt 010"'" SolldWlnc OIOn/y,
T•• .,,' ••••'ftN•• 2.284103MM1t.' •• I

ToqI He'! In""', 1"" , •• MMI.u/ ••I.

PllhcMfrcaif 1.312.044'0n/,r I. Preheattr Fled 1.226.119'OO/y,
CUol<- P,oduaJoo "'3101O·t- CllMtr.PHlllucuon -911•...,••

.' -. -.-
Y,., 2004 .- 200J
Coli' 99.340",",,, eoar' 31~S39t4n/yr

N'NI'IIGu' 714,895thormolrr ••••u~Ga· O_· •••••••/V·
Co••• • O",",yr Co•• - Ot.n/yr

SoUdWt,tt O.on/y. SoIldW•••• Otort/yr
T••• ,Hu •••••••• 2.654.034_ulv. Totl' W•• INMoI '·019'---·-
P•••••••• F•• / 1.17],591","". Prehnt«, Feel' JO!,16'onIyr

ennice, Ptoduaion 1S7157·~tv. Olnll;.rP~ 1115.5"100/ ••
0.cool26-.u/1o •• _ ~ 1tl5D•••••••••_.cot.2UmrnIlIitI\on, ooIIdlOiow'_u/ton

.. ~dk1".flClotofi_5S,u""'d - . .
u)oc&. 2IXl8,'1IXf1. 2al6. 2005,fveI_"'IJII9n."d cIt•••••, ,...,duction •• tri••• d_/lOR. 2000,200JdI.'.' foctd••• t,ricqd.r.. •• _. fuel
_ptIoA ••\ll«Vtd·f•••••EPr~ .'- '. .

65

Ol71815Itr 002-l!ssroc steven riva letter to response EPA Bfomass Ptnal.doc



•

•

•

AGRICULTURAL BIOGENIC MATERIALS

Agricultural biogenic materials include organic materials from agricultural operations such as pellnut

hulls. rice huUs, corn husks, citrus peels, cotton gin byproducts, animal bedding, etc. These materIals

are typically of little value to farmers. The materials can provide significant heat content and other

parameters acceptable for kiln firing.

PSO Analysis

The PSDanalysis for agricultural byproducts is based on the results of a complete and reported study

doneat CEMEX's Miami Cement Plant In Miami, FL while burning woody biomass. This study, which was

performed in 2010, saw a net decrease In NO, and S02 and increases of CO and VOC. this study was a

short term trial and had periods of startup/shutdown of the injection eqUipment that limited the

amount of emissions data and the amount of time for the kRn operators to learn to use the eqUipment.

The PM emission factors were determined by using Table 1.6-1 from AP42. The emission results from

this study show that emissions were comparable to that of traditional fuels and none of the pollut;tnls

exceeded PSO,threshold.
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TABlE 14, CAlCULATION OF PROIECTED AGRICULTURAL810GfNIC MATERIAlS EMISSION FACTOR.' Aplcultuflll 810cenk ~erlals Emissions - Direct Comparison
lasH on 1ml COIIdIlCled or the CEMEX. Mlrsml ctmenr ,Iator .10

Me•• IOdSIod<_lOOf-..rm

so,' NO,' coo VOC" PM I
Ccmt.r Io.rdnt £mlSjiOn Fperot (mOl O.041Ib/looC 2.101Ib/tonC S'2.1~II>/l •• C o.o6Ol""""'C - !CetnU A'-. Fwl EmQJon F()Cf~ (fF}. O.03lll>/tooC 1./J59lb1lOnC 562.3S9lb1tooC o.07llb1too C -

ObwwdCh••••••lnfm/nlons(IIJ -24.1~ -23.85" 3.73% la5~" - i
SAC•••_.U l.oIE-2Ib/•••••••• O.7.ltJ/rnmb,,, 1.01"'_ 2.7[·21"'_ 2.«.21b1_1

Sl.CPr_AIt.FudU I.IE-21b/_u 0.5711>/,._. I.OIb/mmbtu nE-2Ib1_. 2.51-21101...,..•• ••,14Hd on Ttst'p<rlodl_ SopumDf' 1QJ0l<>Now_ iOlO
··lokiJOII Tobftl.6-J/tOmAP<f1

TABLE 15. ESTIMATED EMISSIONS FROM AGRICULTURAl.IIIOGENIC MATERIALS

•

•

Agricultural Biogenic Materials

M.t_1 Compo,ison:

Cool(_II _n.I(_1

I Moistu,. Content 5.98lI 24.~ ...,..nt IHeIlConlent 13,264 7,650 btu/lb
Hut Content 26.5 15.3 mmbtu/lon

fmfsllons Comp.rIson:

100II
M•• lmumfuel ProjKtetl He. [mission factor EsIi","",d DlfferotIce In
Subnltullon Input tmlStIons Emlt,ton.

""'.Hut CIWr-~"J «-.1 .-1
~ TeS!Mlten.I' 1.197,121 l.o7E-02 10.13 -3.22

Coal fquivalont' U1E-02 13.35

d Tes.Mltonal'
< PSD n.",.haid'z Coal Equlvalenl' - - -

8 Test Molorial' --- -- (PSD Th••• hahl'
Co.1 Equivalent' ---

~ T." Moterial' 1,897,121 3.24E-02 30.76 4.11
Coal Equivalent' 2.73£-02 25.94

l To" Motorial' 1,897,121 2.5CE-02 23.72 0.72
Coal Eaulvolent' 2.42E-02 2).00

-,

S Test Mot.rlal" 1,897.821 2.S4E+02 240S89.60 '5585.09
CoolEquivalent' U6E+02 205004.51

g Test Materi.l'" 1,897,'21 7.10E-02 67.37 44.60
Coal EQuivalent' 2.4OE-02 22.77

Q Te.lMoIeriol'
~'IO

0.0042 19.1 0.33z Co.1EqulvMnt' 3.5OE-03 U6

I. a. •• d on TI.tl ••• CondU<l.d at the CEMEX.MIMI' Cement Plont (Woody Blom••s, and AP-42
b. EF:B<osedanCEMdll •• >tadlle.tdm.and ••••t.ri ••• '"i" ($00 Tab'-4'
c, Eminlon FKtor IEF)based ond •• 10th. red from Tabl•• C-l'rod C-2 ffOm~CFR98

C02 EF;we,.., 01ACricultoni ByProdutt. aAdPt. ""Iue.
CII4and H2O EFtaken from Solid 810m••• fu.', value.

d. "a..ed on Tabltl.6-lfrom AP42
e. lrod••• ndent of fu.IIAd contfOlied bv .I.nl _rotor Ind ammonl.lnledlon
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